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4jJUW 0 ULJ 1 I v>i >UJI U, ^ £bll < 11 * ji ^l>JLt J* v 

<upLn*JI jUiVl If^Ji IC ^11 JJttjllj 

oLjJ^I S^JUdl & iolill ijlJdl jl 4*pL^a!l jLiVU . <ubsjj 

^ii 

j^saH V blupl ^ jVt ^k- ^p <*+0>ci\ <*i*J 

ijJLt oliadli ji ^jSfl <IU* i^UJI Ui jW oUWLIj 

. i—S'jl&j kj>JLI Al Olik ^ ^\ 

% - % 

'UpL'dll jUiVl OLk** t vl^jxSI iJja lfl*j t SJUJLp Jj^ cJ>oi Uij 

CiUlwJ jS^UI liiJij t <0^1 { jaA k)l Jla? ^ 

^ V* V ji J* 

i**UJI OUJl JJkJj iy-l Lajl . atfcll U yljjj IfjUJ ^ 4JU2 Jj 

oUk** jJp- iliiSj JUj Ujj iJUij aJ^ ^IjkJU 

c iilx>«i! Ja**a)l <j|kt> Jj&j t kpL*a)l jLiVl 

^aidij i»U U**kl ja l|***>- ^JSoj ijUll oljJjU 

^L2w» JU^ J\ »L1p j£*^*-* ijLkiJl J-kij . JU*U 'i* ^ 

* * ■ » 

^Jikil j^I^p ^ Ul* I \ j^Cp Jiw\^)i *kpj 0* 

• (j** AjijjJi <LJ\gJtJI ^ Ai*JI ^ 

dJL^j ^jjl cJkll c (JIaUj 

AiJJlj aLJ** tj**p l C-j ***? 
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JSj . <uplU/a)l jl*3Vlj ^ULI ul_j**( -A*j Cj* jl*~>£**Vl Jl^ ^ 4*wJ jJtSl 

c 

L^^ip Jl!l il>yVl j* APj^jf P‘ Pagney j J. Mounier jliWI 

. C.N.R.S. >JI ^1 d^JI » 

SJb-jJ obx*Vlj *>-jl jl V| ^>- j&l ^i*>«JI IJ^ ^Ail IjIj Vj 

4**A *L^pl AflS^ j^xil v__V 4i)l *A^P j oil l ^l**®**** C 4»**^ C<^jll 

' * * ^ . 

I*ifc t a!U^j Lw^j c t 

j*JI jjl ^jJI *x+>** j jjl ib-xVl j^jJIj < j^> , l l^S - " . *1 ;JsJI ^1 

. JUU IJLA i^JWI 3^111 i*>-l (j Jif>- <j* <dJb U ^ 

^wJl ^JaPU*! »Xa>>fc4 Jjp^ 
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OUl a** ^\^pl ^JWI fll^j'i/l 4i& J^f\>ni\ vlJjJl ^ £*** Jj 

. ^jSfl ^ (IU 1 ^lyJU JjUJI * 1 ^ ^U jJL^r jLiSfl 

Ol jl2JI <jv Interface ^LjJI dl J*^iJ 

* 

jJd\ a J*A t cij^* H>- y <£jWl <->^1 if> y 

Olii* dJb? - iJUtf> jJ&'h ^ J£U (J* V^* 

^Uil #-L«JLp j i ^JLI *Up o|i ^y L*Lw l^«l*tal jl 

4xUdl ji-^JUfcjljj 4 OjJ^i 

jLipVI y*> UJbM lili .T 6 l£d 6 tection y j\*£zJ)l\ y 4 i*ai N LJp 

OlpUiVl ^Ij£w*1j JLju y yi ia d l ® ; *U> y jUjtX^^U cJuydl 

^JJL-jII ^1 iiUil c (i oU^ULI yji»Jj C^" ^ 4^^rtUUi^j^^jNl 
^Jj u^JlAI o*X>-j y LJli « jbl j!l 4 J^pL^aJl jLiVl 9 ! 4j>>A,>tX^U 4j^WI 

4 AJlSsit 4 y/bfl £*kJ pt^-Lp ^ ^ y Jl^ ^ J^UUSI g**? 

JOUlli . Atmosphere 4> laoJJ ^LJI ®jUaP 4 4*>- jU 4^lT> 

OlS*" JlSvXl Jj>* ^aaxSlj <*L*>*dJ U^»!j 4 ^>- y < JiC A^li J&u 

(3li (j£ y-l 4^- yj 6 4**»l 4j2*Vl OlS^>JI 4iy* y *Ua> ^li 

jup s^wUi* Lojj? ji — ojNl y j-^ V^y 

^$1 £«liJ Thermique, hydrique 

j^Jla jjv iillJI JilJ Jjlw 4i^» Si j*a (^1 2jAj m t — ) 

. utrLfi y'^ 1 ^ y ^ ^ (^i M' ^ ^ u^ 1 ^ 1 



WLtJl A«pL»,<all jL*jV 1 oUsm o' j>& W' ^ J*\iJ 
j >^' «*iA O' -v£^' <y*j . ^ 

OUUaJI A*i'^*i- -UOi-1 (Jj^JLll ^JlI i jJLI OlJV' A*»'ji jiJ^ ci' 

.^jSfi^k-jpi^uii 




~>UL^\f.uii)W~l^> 



t iii>Jl ^ 4 JU* jit ^ 4M>^a>uU A^Uai!) OLS^ ^L' a*4>1 

5 jv^» V*J J-' < -r^> c . V^^V'j’* J* V*>tf 

Aji*j Olj3 <^' oj'j^J' isP-L^ail jUJ^O a**oJIj iw*^ o ' Ji ijv £j\ jo 

.G^ostationnaires olill ij'ui' AjpL^al' jLi^! a^jJL apL- <JuaJ jp JU '} V 
Xa 4 *Uaill Jlaf ^ 2 jiai' ^JU)1 ^J&l' jji viili { j& 'JLp 

<S\j* Jp -VpU -Vi 4 *Ip ) OLJ ti JjS/l ^L*Jl y-J«J' J^U?' 

* * ' „ . s * 

l»blj£* bJLP ci^aJ C*>«j UT <Jji^ J>JLj 

^JllJI UjJU)I j Ij-o j*J i— j£ ^Jl Aw«j jjl OUUJ' 

oliUJ' oJLL JJUoJIj jS"lw* ^ JbJuIt O' <y* . a*JUJI 

ji JL-pUaVI 4 a^U-j^V' oUUaU JLI ouuat ou ju, jJ <i 

* V.H.R.R. Ajf AaJtfVU *'j** 4 Aji'j>- yji (jJlij ^P (J^a>jL 4 A*J^*iU 

Jp-I l^-p ^^^^p V a**j j oUL* 4 * *I.R. c*>«J a*£NI* j' 

. A— jJll' oUjljilj AilkJl oUjlj^ jjJjuj ^L>- 



* : V.H.R.R. : Very Heat Resolution Radiometer. 

: |.R. : Infra Rouge Infra Red. 
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: AiA b\JbJi\ puj ^ Jj&1\ fOfcll 

» . c 

5^>-l Jp 3 Jj Jp 4^>- otw^c <Jl>ol o Ol^wJI J^U 

0*>Q>«Ji ( Jp SjJiJi ^Jp UpL- IjC ; Radiometres i jv*jol J\ ^UiM 
iLU- J^A>- (jt-j Multispectrales J>UWS(I 3^-udl 

. <Uj Uidil j ^vaji 

S^jjM L * NOAA i { jA ^UpllvSlSi jIajVI c \ Wf ^l^ 
c(V.H.R.R.) Haute resolution iJlp JjyiJ Sji OlS ijjUjolj ^IS Sjf>-1 
A*iVl iS ^ i-Xdll ol> ^11 U>“lj jl ^ 

Ol> jll ( OJ * jV (Jl * jO 3 jwai ul>y ) a*JjLI 

\ X jO ^1 \ • jO ; i jl ^>«Ji #lj^>Jl aONI ) iUjlaJI Ol>- jJJ iS ^jA 
OlJj <!**>■ jUioVl dl£j . (I.R. thermique Jj 

\jSJlj . i*UI boU#l Jt>-t Multispectrale tJ*UL>Nl ^Judl CjULp 

IjL$>- TIROS N ipj-sj^ ^jA ^pL/ all j, .gjtli <jl Llj 

f c 

Ja w ^*1 ^v*JJ # (A. V.H.R.R. ^Ui# ) a*uI JlaJw Ljv*_^oIj 

. {£ ji-l ^ ijjl oL jxJlIj ^L>U1I iwlji cJUj* SIS YY 

^ ^il ^wiid! i^ i^o oUk*il p^>- ^ ^51 UjIjxSI IjiSsaj 

jju h ji ouuai iJ^uc <ji*w i^i>j ^jusi 

S^lpl jSw ^1 Consoles interactives ^11 Jj^dl OUaU 
iUlSsil il>l>-Vtj ^jSull <J* ydl jjj j^p ij olS - " ^>J1 y^Ual ^J^SsJLxil 

ii yv* luSCc ^JUI IJU . aaIsJlI oUJj ^ ol5^>^ 

a^>- jJj j ^ Oj-^^ ^11 o' yvtJI ^p filj-* 



«- * 



: N.O.A.A. : National Oceanic and Atmospheric Administration. 

: A V.H.R.R. : Very Heat Resolution Radiometer. 



♦LJUII jj>~\ i ^Ip ( LJ j» ) Lannion * C.E.N.S. S-JUaiJI 

J\ oU*dl ^laic-V Wdl iL*UI oUIS^II JP JjUl Jp 

* 6 
t *UUII jujuJI jlil JlH . ijJUiiji ^ ^J-l J\ olT y* 

^ _^£dl ^Jjll jU dUij A. Villevielle J~iU . i j E. Reschke dLi j . I 

A^phii^all oUsm <u*aI Jl (\^V^) jT" jI jJiUll 

<Jp li^plj liL- olJjTi If U^UvIj t lj£*j . ^Ull Jp (J>ycil Jlf ^ 

vI^IaI>uVI U* LiU t i^JLI (J_j^ 4 a*JU)I oL-ljjJI ^Jlxi 

4 Radiatifs ) : Bilans oUjljll i-l Ijju UUdl i^L.% iJ^WI 

jli oNUJlI oJLa JT^j . (Hydriques ‘ Thermiques i jl j>JI 

jL»>Vl lj» Ui_jj7 JJI oUUaLIj ol^Ulb <30 

* AAptU^ftll 



Bilan radiatif : ijljU jUlSll 

oL-lJjjl iJLU^t <L*Jbl (Jl \ Wi ^Ip (E.C. Barrett) Oj jU . ^ . I ^lUII jl£»l 
iiUaJI Ai 5^10^1 iijl^U Jl>-I ^ a^pL^JI jLjVI l^JUJ ^1 

^ ^ ^ ji' JjSii gfeii cjir aij . Air i^jr cfjL 

Ai ( » oljiJ>- ) NIMBUS 2 ^pL^JI j*Ja!l oUla** aJ-U* 

^p a^m^JJI a** 5»NI ^iTiul Syblli# AdJUiU iy iSsil Ol jyuSl y ^JLp (Jl jUaJ^I 

A-i (J>-V Cjj . AjpUiVl Ajjljil AUsd>y AiUdlj (Albedo) (j^jVl 

^jVl ti* ^ a>w» 1^!I SAjil <J*UaTV olT 

NIMBUS 3 ^L*JI jJl\) & j&\ pi ^wJI J> V^VI <ol>*U <*Ul £mJI 
(^j^ * C* C ^ (1WI S*ApL^» ^ (^ « j?ji » jl ji j>- {j 

t-iUi-l o j^UaJ aJ>«J» jwt aIjI>«^. £!Ak*s»^l ^ J.G. Charney (^^Vd) 



*: C.E.M.S. : Centre d'Etudes M6t6orologiques et Spatiales. 



e 6 

j\ ^ (j* aJu>J . Sahel Aiku C^U^I J3\ 

i jJli ji» c u>i ^ ijiaii ^uSfi ^ ji ^i oj'jdi ^ 

Subsidence J-jljJ « y>U» ojl-— ^ . £ . £ jj-TjH 

^ ^Ui*bll JjjU jp ^jl ^>J1 Jilill ,j*ij» ^ JUi J»UT anticyclonique 

• (S Jr*^ ^ j>^a Jl a 5J aU 



* * > 
aJL^UJI Ol juuU iiiJJI ii ydl j' c5y 6 AjplwaJl jUiNl J-sii j 4 Uxfcj 



*Ai 4 A^j o jli Jljk Ifwa^J Jr 4 A*pkiNl aJ jl_jU ^ 

^Ulj c l» Aik** ^ a^UlI oLUdl j\ Ot jwt* aJI^I ^U1 

.Ph6nomenes de r6gulation OliLk ^ ^ksllj Ja^l ^Ijkl J*ki' 

Ajpb^aJI jLiVl oUk** SJLU* jli JJI ^Ujl oli Aikl jJp 1*1 



j\ A^mSsjcL* OlplOl jl AjjIS OlpLOl ) A-w^U^j olilkil ^JL aa1*xU 
£ck** ^P Sjl AA a*** A**lp Hj ** j j*k l^Uk ^ ( 5 jC^a 

• OliLk ^ A^w-I j!l A^jl OtwsJJj 



XPj ^ jsfiJl ct^iil aJI ijPUoJl jUlVl 

: >r — ^Udl ^kw 

Aj j^a Ij ^rfUi 3 J^>-Lj d^jjU c a^^ AapU^H jkjVl *X«jiaj 

c * 

AjL»nP *l^>-j ^Jp «a l*l** ^p c H.R. aJ Ip 

A.-J IkJl j A^pkiVi AaJJLI A^lkjl (jrw 

^ 3 Ol> jll dJlA kJyj . 0 jl A.„m^w;U A^rtkLi^j j^JVl 

j^jukJl ^ ,li A*il ^ll SjwXa!! Ol>- jII oli A^«jdl OlpUiVlj \fJUA>- 

jl Aa^pI>- OlpUiVl d*X^j ( Oj • jV ci^ ) 

is^UJl (Alb6do j-ult ) ^iSOdVl SjAlk Ji^k JP 

^cL-J U^j JJ OlplONl oAa ^ jl 

^l03w»b 4 A^w^Li^j j^IVl AilkJl Ol jJu Ak^-ljJ w J . 



; aaUxII aJIj jJl ^Jp J 4 S jy*o£ Ol> j»* (J|S 

. OUJa! (^jWl £*la*JI ^^la— Jl oJlA 4 4**S^Ull OL^jj iUj'j 

* * y. 

l^*lpU-il <^.« J <a!LS« 1I o^' oliJ^ ^Jsu* jil** o' Lc J 

J\ ^ *' j +> Jl <JL>J i^Wl SLS)' jU ; XLjiaJ' Ol> jil 

iiUaJl o*i* ^s» j aJ >Jj OlplOVl oJLa l^Lj ^Sl Radiance -UpUiVl XiUail 
gyjj . S^OicU igjlr\ ^bJ j ^jl j>JI £*> J\ j 

4*Jm*)1[jj 4*j Jl' 4jtLcdl 4 £ Jilt XXjLJ' 4 OUa>-^UJ 4P 

U*' Aj I Ia^LL* X*Ia 4JLX>- I* R. *' j***>Jl 

. U VUi X,r r U If JU5J ^1 I. R. 4*z±\ 4iUJL XiLcU oUUl XJlU* Ji> 
Emissivite ijpUiVl SjJliil ^ of** jUpVI Js* JU^l) o' b* v^-Ull j 

ispUil jLcll * Planck <iJU% O ^o *>Ui X*-I2ll XSUaJI Jju^ Jrv ^!l 
^11 iw»L»V' XtaUil jl 4X**al' ^ja 4 ^ o jJUl o'i 

1<W>- ^ OUf- olT Jl!' 4iUyl ^ (^*H) B. Tournier <uj j y U 

! j>«-J' *U £*Ja^ 5jlj>- Ol>- ^Ui ^1 
I (X.T) = e (X) B (X.T) 

X lijJa X>-o* aIx^'o* X**>IXL' <upI*J^V 1 XiUajl ^1 XbUil o jla ^ I j* ji j 

^kUJ XlSotll ^1 yJS XspUJ^VI Sjoill Js/ 6 jl j}>- (J 4 T 5jl J>- 4 >-jJLjJ 
Radiance dJ'XiU^JX^ B Ul 4 X J jkj XkJ Jll j ^jjall 

• Ja*>v«dl Xij ^U jL j T SjI i>- jJj Xla^J jil #1^ j^JI ^p^ljdJ 

6 ^a^ii T o o' o*^ '*aSsPo 

Xj^JL (^) jr 4 '*^r 4 ^ Emissivite XjpUiNl SjJill Xi yt« XL^i 

So' j>- ^jJUJ 4 'JIpU^j Jj' ^ 4 . Olla^'o o' >fc ^' d W* 

U-o'- 5 tij OUa^'o o' >fc ^' ^sJa^* 

*tJ*j t 5 j?l>* Jp j?U- 4 ( >^1V — ^ AoA ) 0 miW *\}* /iU- : « 

. JSv- 1# SilU 4 ^ J^» Akiu iw i-pU^Nt iilkU ji iS Jij • ( Quanta bolS^ ) jl Ol53l 

. &o»JI *U jjill jjjL? (j JjSll J^iil jlUJi IJut jlTj 



Sjl y'JU • ./-^J ^ ^ fi 

Ji J . iJL^M J tij J** t^U.' j*v 3 

j iJLaill j oUl jJJI jTy* ^ UJ laJljiJi «j* al.u-1 i £j*r 

Centre Sophia-Antipolis jS'j* j' <■ Lannion t C. E. M. S. (LJ j») Of?'! 

. Ecole des Mines : i-. jj* 3ij cM <y O'*** j*) 

JatJ SyklU <Jp i—* ^ 

^Sl C>l ,^1 Jp- 1 J* j c Olia^l »U (jv •&* iiUaJI 

Ol jjiill aJUlS^it SkU-Vl iah>«il j?- »bJI ijl^il (J* l Jai 

i ^>-111 ^ ^ (^1 jUffl ill^J 

Gascogne U OU i!*i 

y* J5^lf *Juj i Oj?y ij ^ijyr^ jO* V. ^ 

L. Harrang o'j 1 * . J j A. Le Moal Jl^» ^1 J i M. Philippe v-Jc» f 
k^l oU lj\j>- O^-W jv ilaUI oU*H ^ JSO- aT>- OM) 
^JUsVl (Jf- illal' UL*I <Jp <iUdl Jvj 

iJlaJI U ^1 5J\ c iJl j i4 ytJl qU jil ^ >y DU ' i£* j . J-** 

<»iil j} Ij? <Jac*** ^1 i jll i»j**aJi al-U*! *L1 

a ji , ji j*-ui J_ji» sajLJi »uli 

«UU J**.} ■ Galice Jf-lj-j Asturies 

I JUh j 4 ^ jJLI Uu5l OliJail (J It j>fcU 1 ^ jj t^y** Oi S^jUl 

^JLlaJI 0 *>^n-£J cIj j»A>- djjkXj <S*Jt 

Rias Bajas (jtL* O'^USs.^i j ( St ) Stratus 

*. iJUJ jJI Minho y~? Galice ^^JU- 4*tli« J 

ij^cs^ ijUll jtUUj Aj O^L>«^ xJU ^c 1 

SjJIaIL iiLcll OULydl u aA> dUi j U j+JC 4 jj*^J U^IOpIj 

cH-N J^“ yJ' JU ij ^ c WV - ' fc -r , y i s? <-rc^ ^ : * 

• ^ Ji^l} * jtj^ 
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ok* CJlS - " IS I U*i oVl US^bJI v *saH . Emissivite <upl0^fl 

Ui^jl OlflJalJ j>JI £*p^ll ^ i ^\SI gkJ ^jl _pJI £skjil k>- ijl >>Jl 

oli ^*1 <j* £*kJ <**OULI J* 

£ j> <Jj Sophia- An tipolis ^Uyl jS" ^ J CU g3l jl ^ jJjl^JI JkLjl 

jkUU £j j7 ^U>«7 4 Lannion (J ioUaiJI j <u>- jj j£* II oLI jUJl 

V ‘WrfLrfl Sup IS U^p Jix ol 4 ^s^uJl ^y* o^jUi jjkbll j Sjl»JI 

UwUp V jvjS^ <jl ^lupl ^3 I^p 

« 

j . <jkjVl ^kJ S ^iLU olkOU.1 j oUWlI SjJU* jIjuLI IJk <j j jJUWl 
i jUU Ji> je- dUij <J4I ^>uil Jp jS piZ jl y-l jOl ji &j£\ 

^k** 4jl jX # isA^a>fcdl iJUiflil OLS* Jll If- to j j7 Jjl ijl ^>JI Jrv 

£-k-*» ^Jp (^-UU *k<* jN Obk** tjv j * ( Landsat c H. C. M. M. ) 

SjOj ^ W, Endlicher ^uJuJl .j £\y* y U d^^k U Ik j . d ^ jVl 

^A* ^Ip (L> y) pj^**<l jwi ^ 4*>-bll ok 

j, > 

^pUJ^fl uPjkSl J jA>* ^Jkutj 4 4*JtJJ 4|lk]l ^kw 4 <JLU Jii 4iUkl 

^uSfl lull jfc^j . >1 OlLkJ i*J v 1 ' <~J' <> k>ydl J^i ^ 4 ^UJI 

S « 

jw»lj <^l j <Olb j 4 Uk ^»l jJI ^ jl j>JI ^kail jik 4 UU>«J j U«jxU 

J^kll Ajjlii* Oky cl ^ ull ^kiNl 4ilk ^UJ ^p ) T (^^V^) C. Pastre 
^JlxJ { jv «^UII UU>«J ^Jp j 4 A^^L/aJuVl 47 jJi ^ lj jlil* j£-\ Oj^ 

*■ i i ^ bujji ur ji-i <o>iik Sji j>“ i>-^o j iijjj oipuiNi oL-Ui 

ijbhl* 4 $2 4-JHa77 ^il 4i j j*LI iuL J^iJl r^^Lil Jj-kJ <Jj ^ k ^yp tilli JL> j ( UUJl 
OlwUil J Sy^-Vl j jk7 i>- jU kjjJb kJ y 4lU!l oJkj 4 oL*U2JI #^1 j>-l (J 
^l-k ^P CJ>*^I ^Jl 4^>-^i OIU m«>«z)U . 4^pllsdll jk^^l ^1 

Aj c^uilj ( ^kl«i3 ^ ) * .V. T. P. R. 

oULp ^‘bJ jwidl k j>JU JSsJL# Jpj TIROS N ^Lkl j^JI 

* H.C.M.M. Heat Capacity Mapping Mission. 

#* : V.T.P.R. : Vertical Temperature Profil Radiometer. 
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jVl y jJI Sj^l 0^ dilij . ji-l ulit (J jwH 

u*US Jp ( jjj^* \o j UjjSv** Ifjl ) uk i~i' d-** l*k Sbi (YY) 
. iiUdl ^A-l olll? <JJ*>Jl radiances ^UdVl dJl Olilk 

: frill jUu JU&tj 4Jlll oUjljll t 3*Pb*flJl jUIVl 

jj^JI O jLixll (^1 *\ jX\ i j\ j>~ Ol>* ji *ly£*-lj jwb jJ 

*UUil UJb IJUb 4 j jk jSl J Jjc* ^JliJ j . iAbpJil ^JU OlLk 4jjk jll Jjbc* 
Sbi ^ ijpUdVl iilkjl dJJi j <J*LkNl ^Jucll ^JdscII oL»l£*l S*Lj <il 

^L^all jJa Jl Jij . ( <l)j V^ Jl 0 jV ) frill jl^ jj^L^ul 

US'" SbSJl ^j-%45 Jp u^l^ill 1*1* frl j3?-l Meteosat uL-^ ^jjjVl 

c i^Jbl j>sa!I 3^1 Jl (UVA) K. G. Lanhart Ojl^V .li jlUJI jlil 

Ol j\*JI <L*I ji Jbf <J t oJIa 3jpLs<aJI jLiVl oUk** aJ^Up I^Lp £\ 

. a! 5^ ^ jNl <^S £ i£y*~* <Jp i jk jll oVjOm ^ iJlSsil 

; iil yf j,iil oUk*il ^ £^yJI I JL* jS* Jj U>- Vb* JliU 1*1* j 

U#a>*i^j • O ^ J^») 6 MVA (u-'jb*) jlil 1 Si ^>-111 Sj^Jl ^*j 

y> 3 jih OttlkS ^ j ^jUM ujv U c3UaJl *+0^3 Ol^b oj^oJl oS* 

y$> jj S jj^dl jjkbil <1)1 Ja^-^b ^\c^l 3 j^JI 4k**»yAl 

#-Uk<K t c oJjaI* jdy <Jlp 

kjJuijl ^IJU*I (ilk; <J-k^ ^Jl j iiULI ^jkbll JiC ^1 i^b» jll jl 4&\J$\ ^SJI 

ukjyJI Jlk; ^ j Anticyclones subtropicaux ijloll <J* jll ^>^-1 
ulyi jJl bJ JS^ JJj . uius^JI (J-sa* (J 3i jUll 0 j^Jl ^k^ ^xll 

^ #111 jli* Jliol Jl^dl ^Jp iiUJI frl^l Oli J^LJi ijJ^UI jl aJ jlk^ll 
^SiVl JlioNl Ol$^ j>- <1)1 bJ jJLj L^** . u^Ja^il ob^b iJljS^Vl ukbll 

k^jd Jjk ^Jp bsi uk jl-dl ujilkJI ol^b ^y i (JlkJl 

^jIjAI (3 y ^yljAl jbdl l^I dLijj S ju< ( Sirrus **& <jUv«v«Jt <**. >** 



_ No - 



Jp (J^UI) JlciJI 3 ^1 Jm j axe ^ail 

(J^j . (^-UAI Ja^il J>-x» axp 3 jSsil <J<waJ <jj 4 ijj jxil LJL yl *^1 j-i 

J^L* ja #ILI jl*J ^^>-1 j^p jj^r <b^-5U j^JLI ji dJJi ^ Jl 
^lii k^l ja dJJij Ji ^>*3^ W*JI ^*JI ji*La olsfL UaJI ^ j ^Jl 
; k*>«il ^>^>* dlfb jjjUNl <jJ>j>- iSv ^1 olafl J^aJl 

Jil oSa jj**SI jkL« 

^ k>- akxJ liL- 3j ail ol ^J lI lap ^ j . k-^xU l ^j s )1\ ^>*JI 
^ (J* J^i U*N <jkj <JI *IU jt^. JUil jli Uix^ j j& 

. i^l Jl jjt^l Oli Tourbillons ijJj Ol J ^ksiVl 
^k^Vl Jl^ (j I jJ$ L»po a*> ^ jUou-^l Jj J* 0 ^ ^aixll pai IJL^a j 

Vr^y 4 jr* OlS^ j>JI ^Ixol j v_*>«*Jl <JI j£ aJN V 4 io^-Ull 

jLjVl jl 1*5^ . J ( J^O AiUail oU jl y 0 jJUJ ^ UaJ *UUJI ^s aJV 

^k*- jr 4 ^s * 4 Jklx* J j>- ^ 5 * oUk^ Ujjju ^aS; a^^!jjjoII ip toil 

^Ul Jp t>* <>-j* oUVl ^ jS/l 

a^IjX*-<VI oIjUJI c t^j^ll t^jU^aJl ; olk>Jj ^ jJ*UJ d a*j t #Ul jl 

4 WIJI JJUjJI U^l dlijj c a^TUil jSo: io-li j4 . iJaiJI jIjUIIj 

#Uix^»Vl V ^il i^>-UI aL^ij!I ^ij iplx^aJl jLjVl oUkc* jl jl ^p 
S^jjllj jL^Nl ^t*l aJIp A^-ja# ^11 ji>LJJ ioJL l^p 
Si^-lll il^Vl ^ Uj* -5 J J . (j^Uiil ^ a^? jil oUL>J 3 ^aL» 

a^lxll i! jU^* jj viilij UaJI ^ j ^11 jJs »L* j <k*-jdl yJI jkla 

. j5^ ail A4^l <ukUJI aJ^aLI ^p 
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Jl ^ajb J J*jh\ \^ai^\ oj y^> 

Meteosat (1) (\) 

t\ ^>Jl aONI «U5 a] j)l\ Q l a «J *A^ jli y 

T. U. JlIp C-5>' >Yjr* <pUI mA t^jUi j»sT n 

« t < 4 -*j jiii )) 










( ->.£* 


^ J&#> 




;>U Jl 






l^kidl 




Meteosat (1) 


0) OUjMM* 




*Ul 


jLit o Li 4]a**\ ji jN 1 


J -Lstf jjl 




T. 


U. JlI PCJ jJ >Yjr* - 


UUI t ^ WA J 


»isTn 




<( i 4* — ' f 


ai i^jui :>u>jSfi i 







t 4j i A g ib is ii ii 1*9^1 c jUiVl ^iJ a 

«JU d)l ,_y |*> JS ^Jp i!~u*U j*M <j]»Lc iiUdl SJjjJU CjUL*1I ^ juju) I 

y\& jui x+j, jt* ui ouvi f\>u uu (iwi jwt. jtri ^ jtm 

iJ^JI jyJS JtLtJ J* fljUaJl OLmmJI 

Situations synoptiques : 

L* JT «bU>«J ^P* A^pll^all jL*jVI ^\ j ^aJI 4 Pj*j£ *XpL%J 

^IslL LmSC^ . Ui^ L^uJI 

Si^>-LLI mI&JLI ^ jll IjS*" ^ I jji c***fr ^Jl 

. jl — mXp^[I Jjjffj 

i-l w» >Jt ^UU Jp VI x*J V ^11 v^ljuJdU 

Jr* C^sol^Li*" 4 Ujbl { y^u ^ Ojj] a? Ji ji-l <U* jJI Ol jiisll J*J 

( j *>Jijj l *\ ji dUij c jjp jwidl oVUi>-t 

lj£*^ . *1 j^N>Jl C*>J i*-2»Vl Jijt jl jll j^JL *1 j** SS J>-11I 
<u<Jp ^iUJl CJ ^11 ^ ^Jl S*l jill cilfc 4 i j S*l jl 

i-^Wl Syclones i jv^IpVI oUau^ll j jteu J*-l ^ 4 

AxiJ k OUU* JUU>Jj Extratropicaux i jlJill <J ji jkULl 
Jj»^W jp iJbSsdi l^LJ J4u)l JbJb^JI iJl^l ^ 4 Anticyclones 

. S jlJJ fvjy 



(Tj£i) 

I. R. 4 V. H. R. R. 5U 4 NOAA 5 J jail ^L^ail yJi\ ^kidl , 
Synoptiques iJ y *. iJI iyr } jj y±\\ /$) JjiaJI OjJl>uil Jii 

4>* 

T.U. y i*U\ 4 ^VV OU 1 

- iyJ jX\ ijJL-l 



JJ-® 



- Y* - 



jJI j jiail! <jl i ^-I si c)^>" Jr* 4 j 

j} . (J jlWI ^li J-4* . OL. U fr <_$ j 

oUljJil jT y* Ujsfi ^1 vi>UvSfl AP>wf ^yo (^V«) L. Le Ninvin 
jr* l«i o& J\j c. E. M. S. 0 ^ >M vuatj 3&.Jjjjg&\ 

JJjJl ij> >c5l (Jl j Vortex j^UMl jj*l jl iaU*«ll £j>Vl <Jui^aJ <-)>*» jll 

Jc^ Jr* J Courants-jets -uJWI OljUdl ij*U ^^c- 

(j***? ^ M. Eckart O J-b- \ \W\ ^ f 

i i IpVI jJ«-I oUia>»Jll i y'r 3 jl^J jVl J?U> jl oULawlI 

s 

i! U^gjl jS^I y* jjla? y^ ® ( *4 j* ij>w*U ) Syclones 

[^aH\ JLil j >Mail oUlfl*! iijoJI iliOW jU li£* j . gouttes isolees 

AS" j>* jwAj (J ^ <JAL jLiNl 

jIIp ^ . j^\ ilUJ iJ J»l j > Jl J*UJ ^1 ‘■Ux*J N ^il i*Uil >A-I 

Ijujl>iJ y \ botJtulj y* IwIpL^j oNI y* ^1*11 

t <u*il ^Jl oVl>Jl ij^ 0 , i**l y* JjV *Ip<$VI l*i^ oLjNj . vlJjtJI 4^1 ^ j* m ^ 

( Jj^i) oL*J \ £t£jfco ivjj/bfl 3jU!l (Jj* £j*x>- ^1 j>- li J^>-I *^J 

. (Y J&JI) \WV 

ioLu ^iv? ji i^Ssx 4 UJ 2 J 1 ijj^jiaji is" ^ jltJ y*~^ 

\*£\ y* t3y jT anticyclone ^ jA la - 

. iojiH IjjjjI <3jij 

i> ^jLi oUai>*xU ^ <p 4ii>w ^iaiii «i j^u i ji uLji is* j>- — 

. i^jUj JJ^Swl SjiJ 3 ?" (i > 

tlr* J\c^' ci' j»~*3 J j^ 4 >=r “ 

j^Jl a 4 J^' J ^ ^J^>- (J' c?^Ji 

. Ja**» ^dl 



JaJi j>Jl (Jp 4-Jstil <J\ yj CjIjJ-I jia>- ^7 5 JLp jl US' 

Ol jwdi ^ ci' j£ * ( B. Q. R. j B, M. E. ) i *>- ^ jj ^ cull 

t£j*^ (J* bl * ojUJI ^ A>*s>wa!l oL^b^-Ni j 

YVj* apUI c Y ) NOAA 5 ^L*)l ^i!l oUU. Jl ^ Jl ^ 
S jW>* J>-l dilij ( JlIp cji y T. U. ui: 

r C^ cK* I- ®- vl^J iOVlj Si^>-lU Sj^soili . Ol jwidl 

O'* J 0* jWLU J^i (J A-U^bJi Ol ^yu!l 

^aJl ^Jl>Sfl c5>i-l J I ^L-UI Jp £<L ^ijl yiil 

OUi> (J ^jUl *1 jAI 3j>- i^>-l J3 jVl 6 JJUU ) <* V' J^l iJUuli icJ jV 
oU-L** ol ( oUJail (j Lj jUJI rl jAI j Ji*JI jJLI 

:>bj7 J?l**Ct Cu jll £>JI j* f_*iJI 0!^tJ j- iu-l j 

iJUa^^lt jji-l *lj*-l J S^jUl i^JLI <y C+jji\ US" 

jjv <uJUil oli^UJl JSsJj aj^L-I Sj^aJI dJb jl LS" . ^ai 
La Galice V aJ»U» <Jji « jS* -Ulj^ ^JUI ^ ^JLI 

Jl^ij lw j» <— > Jt’ *—»>>■ (J Jl J>-Vl (jvj L jjjI SjiJs^ 4~i «-J jP JLi <j 
<0- Synoptiques *^r^Jjyy^ Ja?l>JU . UL.I J ^ 

t y\fi to ^ L>- Jlj>-Ml JL- ^ jjLw V ^1 t AfJU jUii 

• VijjJ' A-L. jj>*» jA~> w jLJl ^1 ^Al ^UaaJl ,j^LJl jj^Jl jl J*- ^ 
(Jai^ i»lfc ,JI Jji4 LJLiiJI J>*»U (^1 j^-jJjiJI J;L«dl 

(^>-^1* ^>*^' jr* (^>->-A' jTaJI LfljVl kkLil IJL 

ft 

(j«^i ^jj>* *LI ij-A>«^ ) jiyjl <u*it>Ji <j Jit ^Jl 4^JLI <w«**-Jl 

(U j ij Oiarente CJljli ^Jil j* LL-UI jl»Ull <j ji ii j&\ jUa»Vl 
Advection jLJl *1 ^ii LiiS/l aT^I l yaUil aJ^I i jJbJl J>. 

-iTL ^Jl ajJ»JI dlb Aquitaine , Ebre y <i j* 



Bulletin Mgtgorologique Europ6en. 
Bulletin Quotidien Regional. 
Strato-Cumulus. 



: B.M.E. 
B.Q.R. 
* * : St Cu 
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4 Sj '^Saragosse J i.' SjIjsJI oU-ji J*aA 

j» . 0*11 0 wjJI Jsii 3 i \ 5 : Cognac iiU>r <jj V • : Pau ^ 

^ jljit jUJI A ji,\ y ^ iilaJI Cirrus JIpmsJI j* Cj^JJ 

ij j«*.\ l -< j^ -ill jj'l jl>-L »_»> jjLl ip ji-ill 

. Vortex 

Jp 5 j ^ati* CJl£* Jll t i;Pt^!l jLiSfl j£i> 

Jp ^da** i-il^iA- ^spI^II j<Vl jlftl i ^ljp«£-<l 

JP Ul Jgs^UJI jl ijjl Olfd-I Jp J i J 

. yr ~ cr*^' ^*k-» iiUall JiU OLLp jp jl iOl ^>-^ 1*11 Ot _/ _JU 

J C-C Jil j «JU ipLsdll jLiVl j iJ ji\ J^U- j»j t loSvA _j 

j0» 4 Lw ji — 0 C. E. M. S. ijJL^pilj £ jj oLoljJjl j* j* 
J ji* Jp oUplJt>Jl Sji (j J«^Ip«JI xljdl Uj^lJ j* *U*JI j^c 

Ci j5l ^jwii Jj • Pyrento - Cantabrique v±JLj jjlsJlS' — i~j jdl aL«LJ m s 3\ c ^I 1 
. Basque viL»L)l iiloO *1 _j>-l ^ ^a*..»U jjp JiUJ iS* 

jSvJ .1 ji c SiJUi* ij«Jp j>b ijJLJ^O JJfc~ U 

ol>u«li iilT Jp 4 iiSlI idl _/d-' J*' jdl SIS' JjJpJj ^-«p- 

lb jJl-> JJI iii jS'Stt C>Ua«l' JJpO ci* aUs-^b villi j t J* V^*^' 

oUa*!U . iJlp H. R. ® j* J'**' J^' jLii It*. 

ji~J J .J jij U^iJ JJIj H. C. M. M. f UK Vf^Ai JJI ifJJl 
C. E. M.S. VUiilj i-rjJjj^' oUjOil jS> J* L. Le Ninivin 
U jJ 4 ( > ((j-k-pi) ^ 4 fl t r J 

5 jiiil J iOpUadi OlT jpJI 4-»Up ^ J-V. y' (j 

U^jf 0 j^y*J • **** ij Jp_ji^all S Ja g«~ > Ji*** 

Sjl jpJl olp-ji Jp ^Ll' ®*k 

<u> jjj'ifl a jUM J>-li (J jpJI ^br»i5 ijJpJI i*jli*j 

. UUN ^U-J j (3^*^ 4— 3?^r^ 4 LA-JI Jj^j * 



Convection *0*1*11 OlT ^ >b* f Op J _^JU ^Ql /tfl Jaf ijUit-l o 

cA*^ ^Jp <w ^iJl ^Jp 

V>' «*Al Ji> li. c. M. M. fib; ^ ^a- Sj^oJI 
(^Ja^i) *J\ o 

jJ*]l 4j 



» 
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jlj v- ^vaH <ji j^l Jr* J^i 

ctJUi Jl 5iU*l 4 _j£ Ji 4 wli)(l £bU J* <3 oO^^J 
ijJLI olS^ j>*}\ Jilt <i»j*x>J olji*AiSI ^Jp 

. i^jjUll <SJadl (3jp 

: fetadl ijajJl olT uJUjj ^te!l Jam ^ 4 ^ + J iy 

^ j2j J\ ^ jJI JL*? J\ OLL*p l) 1 >“ Ai vlJ ^!t U^ iSji 

Jl^Ji*Vl jj j* iw-JUJj j>\ y <— (J 4 ol SAp ^Aj* ^p i^pLsoil jLiVl lj- 
P. Pagney ,u OULWl ^li Jii . ^JiVl c 5 ^jxJlI <Jp 4*%*^ J\ 

oVjuI J* JapI iJl£*l OlJl 4 ^ A • ^ l* J. Mounier 4^^ j 
ip 4*^11 ioUll Jp ^^pVLj dJLli j <3 ji Nebulosite ^Adl 

oL-*jll jr* AJa*ll l* J^>- SjpL-^aJI jLjVl ^1 jydh Jr* 

. ( wss- ) 

pj Ji ijpLsJl jUiVl oUL*i <£ *1 yiu-Vl <3^1* O' jr* j!l 

Jp Xw l^lj j^T idl ^ j j ^i)' j^ 4' VI c *U*JI jr* xjJI JJ jr* 4*A> lf>- 
kiJJ ) Ji>s<axl! ^oUl JflAJLi IfUj* ^li 4 p~LAI ^27 ^Jp 0^^27 Jtf Apli 
^ yjl y'j^j J>JI- Jr* ^sOAJ 4 \ \A Jj ( 

vii!i JU jj . JoA* SA>-lj 4>-^o j'AaC Ja>- (jrv UpLdl 

3Jjj-l^il 4_*>«*Jl a^mj ^cNbMJj \ ^ A dl ^***4xJI <— j 5u^* j J J® 

^ vUJij ( Octas ^idl SU>-j ^la>^u-*U ) g}z*j 4 ^' J^i 

2 »w ^ AAUdI 4P^*jf ^P 6 ^iJlj ^.fl ^^ sl' 

Jw*>- jl J jr* JS^ j^c JUJlI \Sa ^ olS^ j j 

IjLrflj* iL!i jt R- Lasbleiz jX-V ,j j 4 A. Augustin 

<3 ji ol>ji ^U2uL is^ UJl jJlSsU ^Idl jU^Vl oUl^l j j yJtJ 

t_rfWyftdl 4-J l^XsA* Jr 4 b^C 4 4w jaII ^*lS*" 



jli * j 4*pll*a)i jUVl OUla** XXw (^JUI j Ul>- JUoJJ 

: c^- ^UJI <jx*adl l*U J^Jw j . ^LUH 

t JU^JI — 

c 47 jji j v-jI jT c i jJLl oil ^kkVl Ji>- — 

$ j^i ^ oil jios^n — 

^ • 

4 ^kUxIl ^1 4 jXP y ^i i ) l I “~ 

$ 4k**j*LI OUliJ jNl oIS ^1 — 

$ 4nA4 >U JlI 4*iUa)i ^L^JI ~ 

O'* US^ ^ UK Ujlill JjU*dl <Jp oVUJl a j* 5jl>* J5" ^wi7 JCXwj 

: j>^JI 

( V. I. S. ) >1 *>oJI Jlf ^ ipLJI jLiSfl l^l ^1 J^l - \ 

. U^U;lj 4*X jf Ja7 ^11 j 

4 J& J\j ( I. R. ) *I^*>JI C^7 iliVi <kJji Mil J^l - Y 
0* j u*>«*JI C/y&siJ aTIc^j ^U7 jl t ^>“ J&L# j LjJL* 
jfit J* Ja ) <£^U ^11 dj)i\ g £jXll J^\>- 

. AjP-U-^Vl 0 jl j>Jt Ol>* Ji OjUdi 0 j y*ab\ (J 

jJp jX7 ^Jlj t AlaJtJl l^U 4 ij j*U O^SsXji <jl IJi^A j 

O^Svw ^p 4 < U a A*» * j S j**X* jX7 c <*_*>«** jl ^ 4k 

<j jik <^> ^ j\ a j ji\ st Cu uJaJi 

^jA 4&+S? aIsS^ ^ illlij ( *\ j^>Jl «Q»>«7 4*iVl 

. UUII Troposphere jA+y.jj . II Olijk S^jUl UWI V-'jjS ^27 
^Ijpl ij 1^*1 ^1 t jjl iiNl ii jkJlj c 4j j^-l ybl jkJl iil yk y j 

<j> 6 c N6phanalyse <w^JJ ^^UJI ^y» 4 i* )£\ ^ y 

(Jl J^jdl AjlSvtl i lO ^>- 1 ^1 4X7 jlit Jj ji? 

. ( t J5JI) . 4^J>1I oUkuJJ 



. n- 



t isP jll £* UU-I ^ jlo ^ ^aJi ou^axll IJU ul iiiaJI j 

J y0jfi 4*0 j* 0j& (^bJL j <wJl jll OLLli j cJai j£ t O-Tt c J& yb 

i>-UU i»-IJl oUlS^Vl iilS" <JI bLu»l J ^31 jo- ^ . i^U- ^JbJ ^1 

J^>JI j& t/^lj <j5M jwidl ji *1 yeJi\ ui t / aJl iifi\ j 

JS"\ Oj^i jl «uV ( ijJ jJl oUL*»JJ iv^iL jil iJ-Ull J^>- ^ 4 JI 
• £ £ 
5jJa>Ji oJa Ail jf* • Aj*p> j* gJbJ *IUpJ ^Jp SjJli j 

dilSj ^UJI ci jJl { j^ J*l&u JS^ Ji>«£ jl <j5fl jwidi Jp ^Jl 
• **—*< ^ J IfSda? (3i^ U*^ ja *UJUll lib* o)i 

(£jJ&r i&JZ jXJ a**xU vi*>«JI JJl jk jl CJjJI (J 

A>«*s0 <jA J^ldl ^P J***)! A^^l ^ULI j*Jb AaUiU OVUii Aj*jJb 

j*L*V j t A. Augustin Jw>-jl J ) . jS'Jtfl aaVI 

. ( R. Lasbleiz 

U-UU JI xu ^11 ttl oNUJJ ^ liu ui bb ^oll 

aJLJL* ^IJLpI J^aII (ji . *^»UyNl qXa A***l j iSj^T y Alfl.M*;U A^ba^-Vl 

«jJl y ^il Explica tives i ^^wbll Ja?l j?Jlj Descriptives bl** jll LJI ^>Jl ja 
* 

^1 y\j AaLcII OUIoaU (jfV J *Ufljv AaUxU OULaU jjrw A^jjj <Jl*i jSl 

i*LU j A^k>«il >1 (^1 l^L^-1 La JUJL>«J <S a*jU«*JI 
AjlJull oi jJd I JjuT ^Jl c bUl AsUiil Wl >JU . i.UJI 

C Aj.» 5^ 1 A^dJdji 1 ,_ y+& j 4j y^l 1 Ip 4 A^ll^jjl 

* - » * 
aJUJI A>-ji ^J-spl «ljj iJUII t3 j ^ ^ jl Sj*tt C-*>fcvspl 

AjijkJI SJLilt aJUo ^ LJ ji ^ OK <J 

OlS ^ 4 aUUJiI ) Aj^S^I j3l 

Bretagne ci^i^ <3 ji ' j' J*V *^^3' 

U ji ^ Vosges gyb\ iiku J^A^^bfUji^jP^ 

(jv aIjUII A j>-I jl , Aja.^ll Aj^i-I jL>-Vl <wJpl (J Uaj^jUJ 

iupUodt ( T ) aS" jJ ^lajl>- 
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U yj olL** /b £Ji\ ^>1 ^>dl **£ Id ^ ( C ) 

. ( o JS^i ) 

^Jp iJl^*l J j>- Uli <JI Jl N oV JUI jl c3 • a***UNI 

j*!lj Jl jP-Vl ^jP ^.^4ldl j <*1*>«JI *WaJL vpLsoII jLjNI jj+p ap>*^ 

. j±\ ois> jp >cw- jii ^ufti * j<u 

J*ii i^Ull JU JbJjU J ^ui aUVl IJU c bil c5 ^ ui) 

jjLJ ^1 .1 Ji* ( LJ j ) Lannion jT ^ ^ *UiiJI OUI >b ap>*^ 

. ( > ) A. Noyalet aJL,^ J j M. Trigaux j£j c Y. Le Ninivin 

ijbapVl iji-l OUoip«dtl jJ y j * jAJ aJU- Ai^ *NJa ^spjI «a5* 

ijSiV I aJU&VI a 5* yJI j^p ifLJl Qlvktf.^U ciUJ i!u>il j*b\ ji>L* ^ 

aJL&YI aS - * ^>JI oJU t <£*UI Ja^l Ja^ljl ^U5I jp-LJI *l^fU 

aJWI A^kJaii <wP**JI ) aSwsJI iw^JI ^ lo ji <Jbw* ^1 ^p a*2iYI 

* • • 

Aj_^saII ( I. R. *1 j*pJI C-pJ A*iVl jy*? 3 

. I * 

<3 ji ^ iJlcJtJi l£jy»l jl t5 ji iji Courants - jets aJIp <?\y> 

. ^i\ M* 

^jp-LJI *1 ^fli ^2#Yl v^U^Yl aS** ^>- ^jru J>“ludl <jl J*^i j 
jSOiil ij J^yii )' J» £> J_*b (ij ijU' *'jA' C»U->* <jwj 

jjWl 4]a>Jil sliti Ju* Jlkil 1 JLa IjUj . j} JiJl (Jail y_.»»,.J' (3UaJ ^ h~l I 
SjUil «bf l U»2JI obi >^Vl J^l y dUSj Jiidlj 

• ( > ) '^.jjj^ 

ij jU^pVI Ai^jJ^I OUii>«Jil * jJtJ j J^JLx) jS^ JS\ tij^l ^ 

\\y i « » J jVl 5^ ^1 ) 5 a>-^o Jl a?jO>- j ^ iSI j 

{£ y^3 iiiaU Jv ^VjJflJl J^UI ( >^VV « 




( 6 J&Jt ) 



< i~S l JS I i 

Jwai 4 jUpI uxjl y^ y 



V.H.R.R. f Uii 



*■ jtj NOAA y*ill OtU. . 



( \ WA-\W1 ) 
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OUajJI oli villi ^ ( j**£*Sl j>J l ^SLc J^oXp+j j ^SsJw ^ 

£*J jli ja*-*all j£"l V ijlull yJI (3UaJ 4^1x211 5^1 ^Al 

<5ji ^>U Cr* JpUJ Utj <w^^u <£jlJdl <3j* 

(3^1^* lfJl*ij If- ji O^Ul^l ^Jp 4 S*i>-Vl 

j4^ *■ y~*> ^ 0^*A>»£lll L^U^ia^aMl 0«i& • 4j ^ 1<X* (3 ^2jlj 4jjljULi 

^11 tj^j) U»J dJJij li> U|ifl UT JkJuJI obl>^!l 

. (^JtJI Jsa^l (3ji (> ^VA) A. Noyalet ^JL^J .1 IfJUt** j 

4^-Ul ^ j jj^ull oUl jjJt iJlp Jl ^ppUJt cJ jJl ^ JL^VLj 

Oj* j ux oli^taJI cJjlw ^11 ijA Uj«Aa)I ^p 

* 5~*> ci^ U*J <3^^* j* J C i jljJJ (jv U ijljil 

iJkdl jS^I jU l) j>J ) IfT ^il S dJLa s^Ui^I jl i^JU obi 

. ( Aijtjil <Jlop^X\ ijji ? I ]*j**iU 



: (JJl* 

ijUl jWdl Siir NOAA 2 jljaJI ^l^il ^iil ^51 j^aJI 
j^a!l 1 j5sa^ . \jj^j Vlgi t * yJI uy. *4j'^' c5 >*i'j 

ji»UU JJji 3^ i)l>y 4-^UJI JJUoJI rl j>-L If* tajJ; ^J' OUla^Uj 

O' jJi\ (iiJij OUa*>** jl CJlS** Awl t SjUJl j yjl ^IjuuI 5*il jll 

* c , 

j^ail ^lwk>«x^l o]i J*1 5 jL«j j . ijl ^1' j J-v? jil JLnpI l^i <*!*£ ^1 <uu jjl 

^ * e e 

U* A j +> Jl C~>J iOVl 5i^>-lil \y s^llj <J> jll jjJL dS_j>-11' 

. ^lj' <jkUl' (S J*l£J' jS^I XJb*J j 

c j* 3 j ^ o' 

OlT j>Jl *b*b*Jj ^wa>- ^Jp AivA>Ji J JLpLJ ; 4wl*i*Jl j 

4jik>«ii ijis^i ajl^i aI^iai oir j>ji j oJip-Uaii 

^Wl i* jJapJl y iJlS\>l JP JJLi IjLSsA j . ^lp ( JSsJw OlT Jpji 

4 j>«J3 4^4jA>Ji jji jL^pVi tjr^j *i>-u u^up ojJ^ <> 015 ^ <u) V 

oiL**^xr ^vr ^ip ( ) o' ^ j>- ^ <J' v U-Ly^j ^ji j 

• t*vr jyj (ji^i) Jii o^is" iSjr^ 4 *t 3^ ^UijSh 

4jjI*\U i2ki \ (£ oir j?JU y^Unil iLJl^lj XJUAi)! 

: ( V~n J&* ) ijloll 

SjUii AjpAj J ^iUI ujla^l 5 — wl^o ^P I — > ^^axiu- 

la^l )) iiku Jl 4ilM?l (( Ui^il — Lw-T )) ijj UJI il^JI o' J c 

^ J ( ) O' jjJ>- (J 4 ^pI>" lfW>- 0^^ {( Ul jly-l— ^JUAI 

ilfliU^I (^oJl Cw>«J' (jlkJl J^- Ji If 4 isC - jil 0 /i\ 



JjNl J*WI S- jjJAI a^ ott v±JUi Jl AiUil . loi^j Uv? Up 
S i >-111 J \^vr ( ) O' Ji> V gjfci *WdL' Sj^UI jU^' <j 

<U*ij ^*JJ' ^ ^»ldl <J AkiJl' Sj^-U' O' (>“ cJ I* R* *' O>0 a***N' 

4 USi J' blol j . V. I. S. V >' '^ vr f U 

JrvP >1 JjJlA <jK ijlill #•' OjS 4 Ul£* i jlidl iji-' OlS’’ jU' Jl^ J 

. N USsj? j^aSl <> 

O'i c I. R. *' j^J' CpO auS(I oj^ai 

o' LS U jjOil OlUaJ *jy*P tJ c S _^5sJl A***' j5l i$'\ c J\ 

j ^^1A' j ISsj > ( 3^ A^W' jU UUaJ' O^L^OxSl 

A>-j^j Jo>- . aULJ'j AjIp Sjj-^al' o- 1 a J^>- j*\+> 

ola^b >J' #C, I. T. (^j'oil OK ^ ^jlid' JUaJ *U£ V\$i ^ Jp* 

{ ji>\ Ji\ £• ; la>*^U 'Jb *liJN' Jlk (3'j ci' !•' • c3 

(S J* A^U' 4-o^J' O' 4 U^^Sfl SjUU J\ (^' ^>>-J 

(J < £ j Ajj'U' A*ij ij>Ui Ja**U' O' j>*>- jT > ( 3' jy~*i ^»'^' 

: ^y>j S j^5l Ou*aJ 

, Lj ij* v^>S' 4^' j^/OA' JaiU' 

. ^'jU jj>- iSkl* <> jl' JaUAJ' — 

. LLji'j UK j-U' jl' JaUai' — 

. Azores j>-' jjs^ J y- ^1' JaiUJI — 

t 4^^^"' S j^J' cJ 1*' 

W 1 ' a 4 J 7^* j»J' J Paques lib j> J y>- aUJ ^1' “ 

. cpLU' 

jjjIailoH Convergence Intertropicale : C. I. T. * 

, ( 4j ) 
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iajil J Sainte - Helene (jw U a Aw J iJl ly m J>r 

. ^yJLI ^1 

t aJ ^ iJL* (^iUI j ^^JdaSl' t jda^l J* A^j^-I ^LiSlI *'>»-' o' ' jA 

> .^...' 1 <uiajl i Vfl j*" j'OX*' <— lJij 

OLaJ (Jl jw ^1 aJ jUI 4~^ > " <^'j 1 <j"-^ J^J' ’'i 

. v- aL^i juii j* j' 4 s;>jli ^ui « jiai j. (oiai aj yi *' >' j* vUx. 



* XxO { A ■ Zonation iilkJl o' 

Obi i jlj&l 4 *£ AxiJ Jp * C. I. T. (^jloll U c-o jUdl JIL 
Ji^li L*JUp L &j\ Ja^*j <-j#UaAJl oAa O' Li" . 4 ^Utfl l 4fj^' 

Si ^>-W SjJ^'d Ixjj V. I. S. ij jJJ Sj>"lll Sjj-^aJi jL^pVI 

^LaJjl ^P J*zb\ 4-s^ji U It I. R. *1 C *>0 4*iVlj 

ij* IS^LJl IuSv£ j , j£?\ S& 0 j>J isiyJl olsflj 

* 

. <£L*U (J Jg^.ygU iULijl S j_^a!l SJ^w O' 



t V. I. S. ^ jll Sij>-UI Sj^aJI 5*1 ji Jr* Ja>-^ c J^i 

*-> j* d $ tJ V' t wr ^ (^^d) o' jd>“ ^ gjk Ak2iU.' 

: *£ jw* OlisAj cJwaXJ (j> cAfr y*£- j&j lOj >JIS- 

ti' <— ' j*" _>>«^ jf.jJj JlSsjl |*i i A—jUl ij* <_. > <— ,j^ AAsA>- il^A 
SSj>-UlI Sj U i>-'il lil Ul . Cellules A^ktfd' ^ 

■ ^ It ^jA aJLA ^ j>j t»U I. R. a-' 

i!UJl J jll ij* J . Ijl49*-J y^liLS> (_$ A^aLX* Aj^U j a!^P j £" jjl A4»*V' 

Ujlox*' ili j IfS'l** aJU<9 ^ Ol* J^>i v-*»«-J' O' «*i* 

j^Xll Jl Ij-I US' UUJI ji-l Oliia Oa-'> 5 k_-5*« — " 0 O 4 * . ^>' j" 
c J?-U v_jLvs 4 Stratus JU«^mJ' ) Stratiforme k_^JI Jl£it (^JaJ' 
jjP iLi j JSvi (Jp V. I. S. Sj^all JA UUa?-^ IfAjkkA- ji^J 
I Jt» j t o' _£>*>- • jUJJ J^kW iap-*^ <-J jiil (JJj . ( A*kSx» 



-rv. 



. Stratocumulus Ji\ ijiJaJl ip y £ji\ 

* { J?\jZ}\ ^Jp S^jUl oL*JJ jil jyUli <JI Olp dJlA jw j 

8 Jtx?* LsA> 1 jw US' <^>4-1 j ^1 gpUl WU 54 /I 

(J^U- /j*j Ij^Aj <dUi<U oJLa l y 5>_jJ^I £*>\& j >% Jl ^Jp 4a&j1I 

V. I. S. 5J J.I Si ^>-HI jjvJI 5)U- ^ 5**U- ij^ajj 4 /I 5ll>J 5iilS0l 

54l4sA» j* Ji'ldl U^c t ( Subsidence 5k>UI ol S' /I J^L>- j* ^JaJ ) 
l»^all ij>~j ^ j 541 j 554>. 4^po; </! j J4S J 4 «L4 yC-l </! ^^S^ull 
• P&cjues — Jlj j jp? c5 ^ 14 j ^5*115" ^ 5jijljdl kJ* amjC ^3lI ^j-I 

4?*^ ^ iS jp~\ • y* JS" (^jJlj t ^ U\^kl eLJ j\ (jUII Jl»<il Ul 
Advections 4JU&VI OiS^ j> Jl^ 4 5* v^>lS" ^41 ^11 

V. I. S. j^JI j ijli* ji . S /Jl ou4 ^ ijUl #1 _^JJ 

UUI jJU»Jl >1 S <JtJt£z I. R. *1 ^a>JI C->«; inJiVl j y*p g 

: 

® 6 

Mj «J>Uu v^*-“ (/J ‘ / j»l t/i J* i_->«_JI ja ^ilc - 

ij ^ (J L /h > ) 0_j-L» ^fla5 j 5 jS 55" lc* Oli j 

• ( S^jlJI C«>l(«i*l ) *lj«9«JI i " 4*J«Vl 

• ‘-■’V/ 4 *U *Uj J* ^>-1 0*>U5v_iJ i j — 

• ^bVj ( 3 j» ji^i. (jo** <S y~ / jia -41 - > yr j ~ 

nimbostratus 0 jll ) SL^JLt ) _^ fc JI 5b / jiUi; Ui>i ia>-!AUj 

C>liU»5 »• 4 l^i>- f o 'j* ji>\ *>-j} X* 4 ( cumulonimbus (/'l j3l OjU j 
iS jP~™. j' ‘ ijUl *1 jAI O' *iiJi baroclines SJUJUjI b^aJl Cj\jXXa j* 
W jUJI (^jIjII * 1/ ^a ^Ic b* (^1 4 izjj Jl -U-UJI 

ijUl *1/ ^ yLw ^Jl Cumulus 5 I ^5'I ^31 4_^JI Ja»-^4 Ol^jLl 

* jljJI ^Ja-Jl t3j» *ljAI li> j\ yiX‘\ ^Jp (Jl 5 jJLa Post - frontal 5(^*JJ JUil 



-r a. 



J y&- il Si jUI ^ ^S • *^3 

<LJ Ifi JiJ 4*iL^ #lc* oti oU-L^ t iJldl 4 ^^S*"Ij3I «w^-J1 

t£ ^*1 ^ <J 3 ^aUgM • ^r* 1 J^> 

. N^Vf o'jij>- ^ £ijk 

4j li isf-J^-1 JOu U u**>**Jl ^Ja ) j 4*Jl^il jL*pVI U^-l lilj 

<3 ^ : ^jLII diJS ^ jU ^UiJI l«iA <j&*'*j* 

Si^>-lil oj^aM ^ Ua^l Ji>-}Lj . Ja^t Ja^l 

Cumulus <u**>*dl (w^wJI jj 4 ^ ^*iP ji?LLI diL! I. R. *\ j^>JI £**v 4*i Vb 
ki^ail JU** jlaLU villj £ji 3 ^ JJi Ji Uajl La j . 4*^1 •*** t» 

ol^j>- ^ ^ jlo aUaiULI A^pLs^it jLiVl 33+0 4^*1 ji Oli Ij^aj . 
d 3+0 3 £■£( L! jw V*0 (j^ 3 yljJ S jjU*H jJaLJJ WW ( 3 ? 3 l) 

J}\ 4jyJLl JL*j L 4xiJ j? jjwft) I <31 4iL^I C Si jUl J ^jUl #l^il OLii 

jfr is . 44kdl ©laflj * jLM s j^Jl *1 jA 55* ^>- ^ 

. t!>LV j i jji j <3 ji JbJLiJt ^JLI t I Ji>-I t U 

(3j^ <3UaAM £*lj J&Lj jLWVb 4 J iiil^ll Si jUl 4^i-l L! £* 03 * J 

C, L T. ^jlull uv L JJlkl 4^1 ^Al (S^ S j>- d)li <j Cj* 

4-oVL» Si ^>*111 33 + 0 ^ (^3^ <-3 UwIaXP'I Jj 3 . i-lja!ij ^\^aVI 

^^vr jjji) o'ji>v^>. 4jaiJil j >^*5^ 3#^ -I ji ^ . I. R. C->«J 

: iJLII i^jai j *\ >UI ^ LSo: 

Jv L <3UaJl Js£M k>- J ijl — 

. C. I. T. £jW 

Jy j 4jUJ^ii \£jj*\ Sjli ijv I*1a (J^Dl ja>- 4^Jtf ^3^ 4JjlWl ol Jjidl — 

. iskjil 3 ^ 

4j jLsApVI 4j Ob I jU^Nl ^i>- Jp 3 j jT" *ill 5S^ 3 jUi 



^ ‘ U* 1 ' <3 > J aJLfc Jb-i jJU ) 

‘ t^iUI i»oJ,l (jjji ^b'tj jy s tfU , 'Vl d*XA 4k>-^t* 

ijl Ol . ( jUapVI t JUb ^ (( ii^Ujl <ki » 

^ Ji'> Jjj'-li' UK ^ <ila> ^ C.I.T. k>- 

Sj-bUii . JjkSI OU-J3 ^Jp ^ijib j>-1j jl JSO, kJ y ^1 
c3y ^ ^ olla^l c3^ iklw jJTI jOJ 

^ (£jp*”\ * j* uy^ dl>*il Ik (J . 3 jli ^ S^bUaJl ok ^lw 

• ^ <Jk ^ g3l 4jw»>JI OtLo'V I j JJVull tJ ^JJaJ 4jpL^JI jLiVl j y& 

^lk V— *i+*/3f 1 > Uii3 xj l Ljh u^* ^<3 ^*3 

V*' <3* j* fWl jjojl &>•! J ji 'k 

*k . iUp-Uodl OlS^" j>JI ^P jVl ^la»J <ui1 yJLI jlUU J>\ 

J £*- ^A j 4>lil \^J Jbsi4» *^a£ A^^Ukl jJaJl 

C->J Aa^SfL AkaxlU ij^ai\ J j 4 & J}\ Cb Jjll £y j* 

0d A. T. S. 3 ij.jy (J j \ ^Vr ( ^ jij^ V kjk *1 j*kl 

C e . " 

Ui . OjjUVl J> viUs_, t \^v* (^rri^) <^l* jiyS! y*i 

UWI OliJaJI <j J*\J & s* Cf Jj5 VU ' J^> J UpL* jfc'Vl v»UI 

(_r^ jt V*^ «>i » j i divergence d’altitude j^\ <y 

* 

jjpAA^ull jl \-+£~ . Cb ojll ^ i«j jl£Jl 

Jar^l (J C. I. T. I^jiuil ^jjv U J^il <J Ik; ^p ybUaJI 
Jr 4 ^ cj AjpL^aJI jLiVl jy& a^\ ^Jp 4 S^Jj j ^ ^Ul 

. 4a>- jJ oL-l jJlSI 

Olks^l #lj^i Jp isPLki jLiSfl SjOi IWUaJlj 4 IJISCaj 
^ pkl UjkJI ^Sfl IopI^j uVl ulS^Vl 

^il i; jljil jW>IpVU IoS^A j . i jUll IJ 0 J J*5\ OliUaJ i^U- J j^IpVI j 

IpLjI ^*1 l^l^j jUJ ^Ul kj^l « ji-l J d^JbhJ 

<y*J - C5>^' ^Ua^l ii J ^1 ijJLl oil J. bap 



-*♦ - 



<LU- j* J**aJ JUxJI 0 ^ (J OU<ai>oil d' ia>-^ t£ J>^ 

oL^» ^U i— > j~a o J\i JJ < 2 JJSj jJ' jd l^i cJftpUio 

oUk*. Jp ju*j ^11 J^U*>SM o' J* j>-\ '-aa 3 • j ijA^I 

JSsJL) i> ^i -1 jA' jJajb 4 -^UmJl OUxJ' <L*»'jOj ^b- 0 ^* 01 ^* ijpllvJ' 
iildl OL-'jJJ' o' J_jiS' (j^f. • ^3i ^3t J **i' 

JlSsJ»t cii <il!ij c #UUJI Jr-J 

oil )a*fi> K i\ o'jLw* Cjy^J Jjk J 4 ^ l 

. L-fJUi j l^Jb- ( Tourbillons ) 



•X> 3z>*j lAolf Oj (^ILsd' < 5 j+J>\ ^P ^***' 0 *d' OO’*’ 1 ^ 'O^A^ 

ci' djjd'j jUi^' ^p LJOpL* l*S*" 'd^- # 4 -s^UJI fSj^T’^ dj'jdl 

eft c ft 

^jL^sla" ^^vstJ' j ^mAj j &t \ j$ o' ijrj^ L«^S^ y^^3 i— j^j***** 

, e 

OL-'jOJl (J y 3 -L-bO (^3 ^ d'*b'*w 

• V" jl' IaJL*j _y*' ^li" * tlflpb Im^' 0 *.w LaS"* . io L/ 3 . 4 . 1 1 



4 [j'iAl' j»J l A j^jj^i' j!pI »4 jljJ' 4 ^iL|iJ <UpU^]' jUl^l' 3y^ 
Latitudes intertropicales. 

c 

o' Id 0 **w c^dJ'o . d *' l^***'ji (j <u!l LL^jj ^dJl J^>- ^y* 

<jv l* ^jlidl Ja>- Jaw t^dJ' ) i j'ol' <jv U <3^1^ (jv 

i j'wdl (j^j jdl ^ is^UJ' 5 j jJ ^-1 oU C. I. T. 

0*3 c 3 U^ (jrwj ( ^ i^>- \> j* <i U ) Subtropicales 

i ( *ijU' ^t iuiS/l OlS - ’’ jpJI ^ ) Extratropicales ij'Jd' J y 

j^lS' js; iv^UJI i^Svw*Ljjjl JUJbO d' 'Jb- JUiL' jJU 

<uSv^*ljoUjl JbJbO jb UJp ) l^lo il^Ull uli^Uil JbJbJ djU«^j c y^lbJI oJLa 

^ o' *L> <U-UI dA^j ( »^pt*w 

e « 

^y* 0 OjUdL 'Oj Oi (LJ ji) Dijon i^*l>- <j <j>-bi' 



j>* all *C. N. R. S. j&\ ^yJUll d*>»JI ^ j* tj* oyt>-Ut 

gS X^jb dJJij 4 til jjS^Jtll cJdil { j^J> S^liu-Nlj ^UiiJI 

V lwVl OlT j>- 3 4 C. I. T, i jloll OK L* <ila> <j jJLI OlT^ 
i*#l jo ci' a*Up} * i jldll o^J <u>-ULI jkLII (J :>jUl *1 ^2iVl 
I Ja«vall d*l j£ ( ^a 3 Xu£w* dj*l>«J ^!l AajVjJoJI Aj OlS** ^>«Ji 
ijluL! <3y jJ*L* ok Wl jiij JSdJI ii jUa^U Talwegs 

4 M. Tabeaud Cj5u: JUi OlJUl 3 j&ill oJU j* tf^Vkil j . **& ^11 

Jl£u-I ,y NOAA 2 idUi)l >> g?' j>*!' J* 

<--S*3S** J^>* 4— oIpj^jjJL v ajjaU*J 1 l^i clJ jIj ^!t i^Lvl 

JbO>^ C~*\i J& . (\\A\) ^i^rj V \ ci Vo o^ j* 51 g^ UK dilij o^ 
O-^ Ajaidll ijUiill iilS3 dllS j ^ 5 y*UaJl ^ jja)I <U*J 

<*2Jl Oili Jij . jLXP^I oKK 3i j>-lU j <Uia*U ijU>- 

: <^ldl ^p- 5j^UaJI a**J j*aJJ ^JUaAJl e$ 

. Ulx <uiL^ l fi o ^ ^Jl d/bfl>Jl — 

V ^Jlj 3 jJUdl o^K aJ^w* *^1 IfJ <l)j& ^11 oVUJI — 

. i jlgwJi vJt a*-L*« j^ 7. t 1 * o^ 

OK U ylaiJ o» ^ J*~~* *1 J 3 ? - ^ <■> ^ ONUJI — 

• a>-Lw* o^ /. *v * (ji r* 

0^7. ^ ^ *\ * UK U 'j* o j±£i\ l^i J^dJ ^il oNUJl — 

• A^lw* 

. J-*IT ( J^d; oil sic* i Uil IjJ ^1 OVUJI — 

^Jp 4 i* j^Ul aJUa>“VI oU-UU A js^J JUj 4 Ai>-UI ^* 2 dl UL* jlpU uij 
<J jL-idl il jJUb a — oUxU jJIS>J! 1— f^l JJU>- 5 -L-p ^J_p J j— ^a>Jl 

£j ^LJI IJLa 4 C. I. T. ok ^ JliaJ Comportement difKrentiel 

J J^Jo j A^ o^ 1 ^ j 

* . * ^"" * 
ajjIjlLI J ji AjI^jaLjUj Uo^l oIaJo L5" 4 i£ ^4^" u^* 



c c 



1 »yr) 

r Ji \ j* 

A ti' t tlr* 




( A J^i« ) 

jS^ll ■ ' f y» ioUll ii jUI iJI jAI j>- j\y 

( ''vr ( y >.) ^uoyir > 

( ^W* 1 ^ Sj^ll t— 't* f u ) 
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d iS*-UI IjUJl ^51 **}> 0 > <i viJLiN Lfj . Extratropical 

p** J • V*' Ob tsV V^-> 4 V-*'^ 

^1*1 Ia*»I j i_>UI ^«X 4? 5i jlail 0-XA 4 Ua aJ jbi ol^Vl 

. oir^t ;JT j* j^i»i 

^51 i —1 jjJI ^ jUmil Ija ^ IfJI jLl# c)l UajI c£ lit* 

b^plj M. Tabeaud (->' C-*J Ch. Razafy <jl j'j .ii V. C«*U 

Injections oL»L»*Aj*i!l { j^> m J 4 V - * 4 ' \^a_Jo d* 

loA v*UVt a Aj^jVl Sj^Ji <Jo-aJ <^ 

O' J* ^JU •**>' <J' •* jM* g? J* 

ijJLI jSfl ijaZ J*5U j* 4 5 «-*** <«* J** 4 ' 

<>* J • ifijd-l JitsaJl j* »Ui)l J* >>-T jj«ij Ja^l _*>*' jr*^ JV* 

»U<jt 9 >l ( Ja JUioJ (Lj ii vIaJI Jii aJI^I #jA <J^ 

OW jiil J^>- (_/• ' i £» j . IfTltliJ j V*^ j>- O^.J »^jM' iJs " 

oljlil fMjj £*J (*i jU*Vl o« V 1 ^ 11 V.* 1 ' 

JSljiJl i-pL jil oUUJt ,j^> j i^l>- 

g*r <J Sr Uju<j 4 <J j> /■ oU-ja o j J ji* ® V * 4 cJ^ 

4 i— jjjJ.' j5' 5 ^3 JI>1» a^I* jil oUUJI U»ji ijJi.1 2*^' 
Jor \ >dJ ^jil yl jdl jp ' j>aJ ^ ^Uk>-' d)U< J* *^. W» 

}Uc ^Jtdl oJa J-ic* Lsi' OiT Ui' 4 S^jUl oV^J 3 

. ( 5 4 A ) ^*~iJ ^Jr~! 

^Jl ^JbJI ^ IfJal _y _j l^LUa; (^ U>- <£a*X» i-ljjB 0*^ Jij 
j jliJI CaL U J jl j . j>-l ijLi* oL»l ji IjJI (Jv* ilr* us^"M' u**i 

iiLcil »Uiil iiUdl CjUsaII ok Ajtidl J* 2?^' 

o _'* ■ y " ijjjh ilL^ df" ^ f* (J^-**! cJ'^i J • (— (J-/* 4 ; 
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l^wi V V*Sfl ilp ^ <lkOUI vilt jOJ J . ^aiJl <£jl yjl J^JI 0 ls£ 

4^L~*>JI £^LJl J^l ® Ja^> cJj yt* ^ It IaUjU ISj 

Li^ dlli olS*" *1^ <Gl kp-jk t£j>-l i*»-L j* . dU t ^uU^ill ijl yjl oLLiJl 

Ja>- ol^U I ^Jji£ ^ jj~\ } jUl #1 ^jj iJSiVl OlS" ^ pJI <jli #Ui jl 

i^iw j ^^1 jua V 4i u u-y < 0 yji 4 JUJ 1 dU; . k*^i \z**\ j\ (j 
• ^c^-kall 5 jUU ijl ^>JI 4*^y IjjJL 4xLcII d>UyVl ^1 ^ j >• Vl 

c>kL* Jliol ^pJJw La i j^-I 0 j-A <jli Ol c^L**\l ij>s J j 

Jlk; Jl « Polyn6sie jSf i^-Ull yU ja**a!l OljJb*> 

J^UpJL SUS^Jll 44*4 pJI o*Xa Jajj . *ly-*Vl k>- Jy O jiSI jyJl 

J. Inchauspe .. ^ yUl j G. Gauchard A* 

: Uili»j W\ 

i^iUI Ja^l jl t- r -f-’ ij>yJI q^jJI < 1)1 — 

. ( ^ Ji f • • ) ^Wl Jl_>k *J\ 

j-^-' y> UUil OliJaJl (_^- ^jjl ^yJI jUl jJU — 

ijlc^ ^Jl ^^Ja^Jl <fO*U OUai»««ll <*Ja>L *hJ jU Ob>- j*£)i y» 

y»j Alizc « jJVl qI—j j <j>>» (3 j«£JI ^ y*Jl ^ 

<_/»■ •iit OLai*»dl i*ii<i lf*w ^Jl _yhl _jJs> 

t 

. Ja>- ^>- jL>“Nl ^ysyo (J j Ij^>- \ * ^ yJI 

e . * 

jl c #Ldl ^ jl c-A^oll ^ c AaULJ ^Ui ^Jlio 1 *JLp j 

f J^i Piques ±iU 5 y j>- ^ } £ JLI ia^ijl 

ij* ^ Sji^-Ml Ol>- jil oJA jl jS’ i ^JA i»iUji S^jUl 

JL>- <L*L» *\jj U^i J <f>- L^l La jjUw t cy yjl j ^ JUl iil LiJI 

SijUl OU-yJJ JIAW io l^j»y*V iijUll ibSOl (1)1 <4ji>J| J . JUVl 

>*£ j?J ,yj Ul jU-l ^y* J ^iJl j! L^l jl (J ^y* o ap # 

Ij^Uj 50 j 0 jLI SxLj jjX*\ aijfc j . Melanesie j micronesie 

• <£ J 9 ^)^ -U-^ail j jlS^lSji fpl jj l^i j^-ry * 



!*>• 03 jUI OlfJ-l d)l SI c Jl^lil oUMj jlUlt £**1 j J&U c--»U*J^/L 

. *lj-U^I 

^-.ULI ji \ja Cjj oL-l jjJI IflxJI SuS"Jil o*1a 

M. Tabeoud . . _yb ^Jl <~JWI JJI JaJI iJl^l ul <JI ojllVl lu 

<J jp- ^>-Vl £?& ^pj j%-P-*J IfJp ci>4 > <*aWI ^JbJl j 

^>jli Lh^i ^121 ^ jii jup ax jJ ui m**ji . ^ >1 
c bf J\ 3jUI *l>l oU-> ^UUdl i)Ui)l Jp a/idl 3jU* U’lj 

jJLu ia^l IJL* ^ fcJl jjP , UVjt ^*UAI Ja^tj jil ojU 
<UaJ (^iJI J^l J>-1 y# p\£ t£ j >* Jl j^l J ^ J ^ iP jp 

Hj jK* C^bMv^l ^Jl aIb^-^UlI 0«A> D J* jCj . *?Ul* t 03jLH OlfjA-l 

Jp-I yMj Madagascar yJ&Ju* J» (^}WI £& jU <^^l Ja^iJI *>U Ul* 
jl j Vl >1 iisS>- i>w? y UaJ -iS^bJ ul d)l£* <u^fl y j . Liyl 
oSaj c J jsoiJI iilS^ iJl jw»Vl o jU5l 03 jUI Ol>-jU 

iiU*» <^jUw» 3 j I*-, jf <£ jr^ V' j*r * 2 *i>- <J* JpUJ 

*1 i j > w *)l |IWI i£ j>-l (jtli* Saj>-jLI t£jU»*dJL <fz*> Ul jU»t 

. I i-5i>Vl 

jUNl jy& I ul <Jjj*II < ^ > 

t ^Vl cijUl jl cjlkJI c5>ULI Jp ^ 4 Junfl JJjJl r ai i^l^Jl 
U>JJ iJLUa* Uil o j £ Jill ij;^i^-l A^ktfSI i_^-l OlS" j>JI OUil ul ^Jp 
IJU bj jiUJl ^>-1 ji?L^ c ^ J>-I *5*-^ t?lu^ ^-^-^1 ^ CJlS^ ^Jl 
^JLp ^11 >ULI ispl>-j u>^*ll ^IUiw»V iiJUJI 4^Vl ^Jp *AS ^ p 

•JS"}i US* 4 Interface ,j*lwdl ia^ ykl ^liU **)& 

>m <} olLaIi «ii& &\*»y\ ^is^i t «l,js ^jji juii J^u ^ 

y*a>- ) ^aSsSIj ^Lul jjdl iil^ll 4^JUll p\ l^i uLjNI <^-Llx V ^J1 
is-^Nl ilp ^ ila>-^ULI oJLa jJUj , ( oUa^b <11*11 <*-^l ^Sl wai OUU...U 
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c t c)Nl 'j • JiC t)l 5 «_i^» c)li £*> UXp 

. J*li ^Ia JjUJ jl yr^l U-.I j !>U>- t i^C-A jLiSlI oUa*» J*i* 

JUS'bll ^y* <*jUI i-JUll SJb‘U!l j-Aa> jl (Jf—Jt ^ <£ j (Sjf^ *4^ <j* 

JT <j V ji^dl '-V. ^ ‘ ^ ^ Ji^ 1 (> 

as^5 SjJUII »i> 0* L^" . OILm J*ii» <>• 

i» ^k>- (jw W jJI aJL* *1 yj-V V t JU»i' J -UiV jU' 
j^iil S j^Jl <JtMV oKJ J* *lA& jpM ^ J>laJl 

(jw _j i»lib \Jki\ t >_ ■.»» > * ♦ £*>\& j>«5l ••i* 4~* o»l^ 

i»UJ dDi J*>U- jaj ) J>UU i <Ju*» ^i^r' 

UK U j4-* UKJ *j> UK OlftUJI 

\ • ( jj?) <j$ CAjX t*l £j jk ikidll V'-^' ^ <J^' '•** 

• £S\ i _y-< Sjjl; 5JSI olS* Nli» O ♦ <J^-^) 

. jJl 5 jM J^UI a?* 5 <Jt^ <^\piil 

J^IJtsJ </fc ^11 Uv»3l uk L* *i»^. 5 J>*H J 
J>-j( JlkJI £»lj j£i> «-**<*' (^ ^ 

jJLl y U2U ^y. 4otf)l ^kiiil ii j jJI OU^fci i Jijl-Al' UK <3^ 1^ 

. >jVl u-TjT ^k- > iijUl V>>' J^JI cH- ^ tf® 



I jLjNI OUk*i ^JUJI ^\Jo+zJ)l\ J j>-\ 

•A> uJ»ApL> *A>tj Okbi^i 4j>* ^J^So)l ^J»>L* ^)ll . 0 

3 jl ^>Ji CjI>- <^ l^U ^LdL aaUJlI 4*JUJl LijU* S^L j 
j>*»aL! ^ l)I Ji>-^il u^*-? • OtJ Jl^lLj 

<Zj\ j»Jj&\ ( j*aA* #1 j>-L ^*.w L«jj> ijpLsflJl jUiVt If U^dT ^J| i*il j>- y y ill 
Ol5^ jltl { j^> Olp y+*?£ % i**UJI jj! jJl oVJUl iwJUJi 

Uil jww l*S^ t ijluil jtLilj ilo^U ^ j yjl (JIjL* <j iJ j^JtJl 
oU^L iuLdl oU jail ol Jl AiUil IJU . OeilkJI jjJU uh ol^bll 

c£ *4*r J* jkULI Jjij <&>- V ^3' jVl J ji oN*U* 

jUjVl l|» loj 'j ^Ji j _j^<*il <P y+£ <J^iI*»l OUl£»l J j( 

. <u>-Ull oL-ljoJl ^ ijpLsdJi 

Resume.- L' utilisation des donn£es fournies par les satellites m6t6o- 
rologiques a enregistrg d'importants progrds au cours de ces dernidres 
anndes. Ainsi les nouvelles techniques am6liorent la connaissance 
de la repartition spatiale des temperatures et du bilan radiatif. Surtout, 
I'enterpretation visuelle des photos quotidiennes des satellites permet 
d'6valuer les frequences d'ensembles nuageux dans le cadre des 
circulations synoptiques aux latitudes moyennes et tropicals, de pr6- 
ciser les interactions entre ce deux zones. Des etudes concernant les 
aspects de la nebulosite au-dessus de la France et dans la zone inter - 
tropicale illustrent I'emploi de I'imagerie satellitaire en climatologie. 

Abstract- Important progress are arised in the use of datas from 
meteorological satellites during the last years. The new technics 
improve the knowledge of the spatial distribution of temperatures 
and of radiation balance. Especially, the systematic interpretation 
of daily pictures from satellites permits to estimate the frequencies 
of cloudy patterns according to synoptic circulations in the middle 
latitudes, in the tropical latitudes and to explicit the interaction bet- 
ween high and low latitudes. Studies of cloudiness over France and 
in the tropical zone illustrate the use of satellite imagery in the world 
climatology... 
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